Twelve Sahiwal calves were divided into 2 group of 6 animals each All the animals in both the groups were fed as per NRC requirements, however, the animals in control group were given no chromium while in treatment 1 group, the animals were supplemented with 0.5 ppm chromium in form of chromium propionate in order to study feed intake and blood parameters during summer season. Body weight gain, DM intake and haematological parameters were found to be similar in both the groups. The activities of superoxide dismutase, glutathione reductase and glutathione peroxidase were also similar in both the groups, however, catalase activity was lower (P<0.05) in treatment group compared to control.
INTRODUCTION
Thermal stress is of major concern for growing animals, especially in the hot regions of the world because of the resulting poor growth performance, immuno-suppression and high mortality rate (Hansen, 2004) . Chromium (Cr) is an essential trace element for man and animals (NRC, 1997) especially in stress conditions such as thermal, physical, biological stress etc. It improves metabolic rate by improving thyroid hormones inter-conversions, increasing DM intake and reducing blood NEFA (Hayirli et al., 2001) . Moreover, Cr supplementation protects against stress-induced losses of several trace elements (Schrauzer et al., 1986 ). An additional dietary Cr supplementation during summer season is suggested to alleviate stress associated effects (Almeida et al., 2001) . Supplementation of Cr has been shown to improve performance of growing and lactating ruminants exposed to thermal stress (Kegley et al., 1997) . The excessive production of free radicals and concomitant damage at cellular and tissue levels are controlled by cellular antioxidants defense systems. Antioxidants prevent or remove oxidative damage to target molecules (Halliwell and Gutteridege, 2007) . The determination of products of peroxidative damage to macromolecules and antioxidant substances like glutathione and enzymes UK). Relative humidity (RH) values were calculated using a psychometric chart (Hafez, 1968) . Temperature humidity index (THI) was calculated using the formula (McDowell et al., 1976 ) THI = 0.72 × (Cdb + Cwb) + 40.6 (Table 2) .
The body weight and feed intake were recorded fortnightly. The samples of feed ingredients were analyzed for proximate principles (AOAC, 2005) and fibre fractions (Van Soest et al., 1991) . Peripheral blood samples were collected at 7.00 a.m. in heparinized vacutainer tubes (Becton Drive, Franklin Lakes, NJ, USA) by jugular vein puncture on days 0, 15, 30, 45 and 60. After collection, small amount of blood sample (1 ml) was used for analysis of haematological parameters and rest amount of blood sample (9 ml) was further centrifuged at 1200 g at 4°C for 20 min to separate the plasma for the analysis of antioxidant enzymes like catalase, superoxide dismutase (SOD), glutathione peroxidase and glutathione reductase (Wheeler et al., 1990) . Catalase activity was determined in plasma by using Catalase Assay kit (Cayman Chemical Company, USA; Catalog No.707002) according to manufacturer's protocol (Johansson and Borg, 1988) . Superoxide dismutase activity was determined in plasma using Superoxide Dismutase Assay kit (Cayman Chemical Company, USA; Catalog No.706002) according to manufacturer's protocol (Marklund, 1980) . Glutathione peroxidase activity was analysed using Glutathione (Ursine et al., 1985) . Glutathione reductase was determined in plasma by using Glutathione Reductase Assay kit (Cayman Chemical Company, USA; Catalog No.703202) according to manufacturer's protocol (Inoue et al., 1987) . Data were analyzed by analysis of variance using SAS software, version (9.1) of the SAS system for Window.
RESULTS AND DISCUSSION
The chemical composition of feed ingredients has been given in Table 1 . Statistical analyses revealed no significant effects of dietary Cr supplementation on average daily gain (ADG) and body weight over a period of 60 days (Table 3 ). The ADG of control and treatment group was 290 g and 300 g, respectively. The results of ADG are in agreement with the findings of Swanson et al. (2000) and Kumar et al. (2015b) , who also did not find any appreciable body weight gain in Cr supplemented group compared to control group. However, Barajas et al. (2005) noticed that chromium methionine supplementation tended (P = 0.06) to increase 2.5% of calves weight (251.38 vs. 257.75 kg). DMI was also similar in both groups. This finding is also similar to that of Kumar et al. (2015a) who also reported no change in DMI in growing buffalo calves supplemented with Cr.
The levels of plasma SOD, GPx and glutathione reductase activity were found to be similar in both the groups (Table 3) . Kumar et al. (2015a) observed no change in GPx and glutathione reductase activity in Cr supplemented group. Zhang et al. (2014) also reported no change in total antioxidant capacity in Cr supplemented group. However, catalase activity was higher (P<0.05) in control group as compared to treatment group (Table 3) .
There was no significant effect on haematological parameters except haematocrit (Hct) level which was higher (P<0.05) in treatment group (Table 4) . Lower level of haematocrit may be due to higher environmental temperature in summer season which causes significant depression in haematocrit value and Table 3 . Effect of Cr supplementation on body weight, DM intake and enzyme activity in Sahiwal calves Fort-BW (kg) ADG (g/d) DM intake Catalase SOD activity Glutathione Glutathione night (kg/100 activity (nmol/ (U/ml) peroxidase reductase kg BW) min/ml) (nmol/min/ml) (nmol/min/ml) Chromium propionate supplementation in Sahiwal calves during summer this might be due to hemodilution effect where more water is transported into circulatory system for evaporative cooling. Other possible reason could be that higher environmental temperature increases oxygen consumption of animals by increasing respiration rate. The higher oxygen intake increases the partial pressure of oxygen in blood, decreases erythropoiesis which in turn reduces the number of circulating erythrocytes and thus PCV and Hb values (Kumar et al., 2011) .
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CONCLUSION
It was concluded that the supplementation of dietary chromium at 0.5 ppm level did not affect body weight gain, dry matter intake and haematological parameters, however, catalase activity was lower in supplemented group during summer season.
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